H3K4 dimethylation in hepatocellular carcinoma is rare compared with other hepatobiliary and gastrointestinal carcinomas and correlates with expression of the methylase Ash2 and the demethylase LSD1.
Methylation of core histones regulates chromatin structure and gene expression. Recent studies have demonstrated that these methylation patterns have prognostic value for some tumors. Therefore, we investigated dimethylation of histone H3 at lysine 4 (H3K4diMe) and H3K4 methylating (Ash2 complex) and demethylating enzymes (LSD1) in carcinomas of the hepatic and gastrointestinal tract. High levels of H3K4diMe were rarely observed in 15.7% of hepatocellular carcinoma (8/51) unlike other carcinomas including, in ascending order, cholangiocellular carcinoma/adenocarcinoma of the extrahepatic biliary tract, gastric carcinoma, pancreatic ductal adenocarcinoma, and neuroendocrine carcinoma (P < .001). Ash2 was expressed in 84.4% of hepatocellular carcinomas (38/45) and correlated directly with H3K4diMe modification (correlation coefficient r = 0.53) and LSD1 expression (r = 0.35). In contrast to other carcinomas, 65.9% (29/44) of hepatocellular carcinomas analyzed showed no LSD1 expression (P < .001). Interestingly, hepatocellular carcinomas without LSD1 expression appeared to be frequently Ash2 and H3K4diMe weak or negative (P = .004). In summary, high H3K4diMe expression is rare in hepatocellular carcinoma compared with other carcinomas (negative predictive value 92.3%), which may aid in the differential diagnosis. Lack of H3K4diMe is possibly due to complex epigenetic regulation involving Ash2 and LSD1.